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Aircraft Pneumatics ... 


temperature range, particularly at the 
low temperatures, and in conjunction 
with this the lubricant must retain its 
properties. 

A further consideration in the develop- 
ment of pneumatic rams is the design for 
elligient production. In this, the require- 
ment for super-finish bores is of par- 
ticular importance and the necessity to 
maintain this standard in production 
is a factor in the detail design of the ram. Due to the general 
unsuitability of steel for ram cylinders, unless specially treated, 
it has-been found possible to make light-alloy cylinders ol 
considerable life and low weight which do not suffer from 
corrosion that would otherwise occur due to the moisture 
content in the compressed air. This does not mean, however, 
that steel will not have to be reconsidered when much higher 
pressures are reached in aircraft pneumatics for economical 
design, both for weight and manufacture 

Pneumatically operated engine-priming equipment has been 
developed and has proved rapid and positive in action. The 
equipment consists of a control button in the cockpit con- 


Fig. 5. This shows comparative rams of almost equivalent stroke for 350 p.s.i. and 
|,000 p.s.i. operating loads, the higher pressure ram being, of course, the smaller diameter. 


nected by a single pipe line to a pump on the engine. In the 
design the two units, which are functionally inter-dependent, 
are so arranged that, once the push button is pressed, the 
priming cycle is completed automatically. The operator can- 
not misunderstand or hurry the cycle, and for engines of 
approximately 275 h.p. the number of priming cycles is 
approximately four, 500 h.p. is the maximum for which the 
pump was suitable. The combined weight of the two units 
is rb, 

So far as the writer is aware, pneumatically operated wind- 
screen wipers absorb more air than the compressors can supply 
continually, but further development of this component is 
under way in more than one quarter. 


- 


Sealing Aircrait Doors 


For the sealing of pressure-cabin aircraft doors, low-pressure 
air at about 5-15 p.s.i. is introduced to a sealing bay located 
in the door-frame thickness which, when the door is closed, 
inflates to provide an airtight seal. The amount of air used 
per cycle is extremely small. 

This door-sealing application actually is a first step towards 
the most jnteresting problem of reducing the drag of very high 
speed aircraft, where it would seem logical to seal all openings 
in the skin and cowls through which air might be sucked or 
forced by the aircraft’s passage through the air. The air 
movement indicates in effect a loss of power which will amount 
possibly to serious proportions at the increasingly higher speeds 
being attained and forecast. The amount of air used for quite 
a large aircraft would be small, the control gear amounting to 
one reducing valve and the number of selector valves depending 
on the convenience of the operator. 

From this it will be seen that pneumatics can offer, on the 
aircraft for which they are suitable, important weight-saving 
as an auxiliary power supply The unsuitability of pneu- 
matics for the larger aircraft has been limited by the output 
of the compressor and the storage capacity needed by the 
relatively low pressure available. 

These limitations have been reflected in the ram size which, 
by their dimensions, have determined the size of the under- 
carriage to which they can be applied. Thus to open up a 
larger field for aircraft pneumatics, it. has been necessary to 
increase the compressor output at the highest practicable pres- 
sure. This advance was made, possible by taking advantage 
of the development of gas-turbine engines» With these engines 


Fig. 6. A typical single-acting spring-return ram. 


it is possible to bleed from the turbine compressor volute a 
relatively small amount of air, at ground level with pressur 
up to 50 p.s.i., and feed this to the modified pneumatic circuit 
compressor. In this way a much larger volume of high- 
pressure air is made available for the pneumatic system, the 
increased volumé.of.1,000 p.s.i. air being up to approximate), 
six times that supphed by a normally aspirated engine. 

With thjs increased volume of air and by a suitable sele 
tion of aif-storage capacity, it is possible to operate the undi™ 
~arriage and services of much larger aircraft while still provid- 
Tie competitive weight in comparison with hydraulics or 
electrics. So far an approximation of the limiting aircraft 
a gross weight has not been assessed, but 

a — as a matter of interest it was estimate! 
that for a roo-ton flying boat with flaps 
and retracting floats, from the informa- 
tion available, four supercharged com- 
pressors, supplying sixteen 1,000 ‘cu in 
bottles, would have been adequate. 

For high-altitude military aircraft this 
compressor opens up an increased num- 
ber of applications for pneumatics 
because of its exceptional performance at 
and about ‘40,o00ft. Supplying air at 
1,000 p.s.i. at the altitudes in a greatet 
volume than a normally aspirated cam- 
pressor at sea level, it is possible to imtro- 
duce pneumatics to operate bomb-doors, 
colour screens and other high-altitude 
services. 

It is felt, therefore, that a very useful field exists for aircraft 
pneumatics in their present state of development, and due to 
the introduction of the supercharged compressor, a further 
expansion, as yet little exploited, is presented. The increase 
in the range of gas turbines to relatively small sizes has a 
further elect on the applications of this new compressor, With 
regard to compressors developing higher pressures directly com- 
parable with modern hydraulics, it is felt that some years may 
pass before they can be offered with a full range of equipment to 
the aircraft industry. Jn the meantime, improvements oy 
present equipment will enhance further the range which, i 
short a time, has made so favourable an impression on 
aircraft industry. 


THE R.Ae.S. RECEPTIONS 


EADERS are reminded -of the two. receptions to be held at 
the Royal Aeronautical Society on January 17th and 24th, 
The president, Dr. H. Roxbee Cox, and Mrs. Roxbee Cox will 
receive the guests, and many of the most interesting items from 
among the Society's rare -books and prints, including some from 
the Hodgson-Cuthbert Collection, will be on view. Tea will 
be provided for members and their friends (each member may 
bring up to three friends). The reception begins at 3 p.m. and 
tickets are 4s each. 

The collection was begun by Mr. John Cuthbert in 1820, 
acquired by Mr. J. E. Hodgson, honorary librarian of the 
Society, in 1917, and now bought and presented to the Society 
by Sir Frederick Handley Page 


(x. 34. CHALLENGER 


ANY of our older readers in the British aircraft industry 
will remember Mr. George H. Challenger, who died re- 
cently at the age of 66. He began his aeronautical career wit!) 
the Bristol Aeroplane ©o. when it was founded by Sir George 
White under the title the British and Colonial Aeroplane Co. 
Ltd. He transferred to Vickers in about 1913, when the avia- 
tion department was under Major Wood, and was there cov- 
temporary with such pioneers as Mr. A, R. Low and Mr. 
Howard-Flanders. He resigned from Vickers in 1918, haying 
taken part.in designing the many different aircraft types pro- 
duced during the first world war. George Henry Challenge! 
was an upright man who brought his religious convictions int? 
everyday life. : 


